Fires in road tunnels have happened more frequently over the last decade. To be able to prevent such fires, there is a need for understanding the specific elements related to fires and tunnels and how these matters influence each other. Laboratory testing has long been usual, full scale testing is rarer. The Norwegian contribution to tunnel research is an abandoned tunnel, upgraded with equipment to execute full scale fire tests.
As a part of the Norwegian R&D program on fire proof water and frost insulation for tunnels, The Runehamar test tunnel is of major importance. The aim of the program is to develop fire resistant solutions to replace the PE foam heavily used in low traffic tunnels.
The Runehamar test site is located 5 km from the town centre of Åndalsnes. Åndalsnes is a small town with beautiful surroundings in the western part of Norway. The Runehamar tunnel is about 1650 m long and the cross section is about 50 m 2 . The tunnel has a small slope (1%-3%) downwards (going west) and a slight curve going north. The site of the tunnel, length and shaping make the Runehamar Tunnel ideal as a tunnel for research and development of tunnel safety technology.
Fires in European tunnels in recent years have clearly shown the risks and consequences of fires in large vehicles. The fire in the Mont Blanc tunnel in 1999 involved 20 semi trailers and more than 50 people have died in these recent fires in road tunnels. Nevertheless, knowledge of the growth and spread of fires in semi-trailers is very limited. The most recent fires in the Eurotunnel (1995), the Mont Blanc tunnel (1999), the Tauern tunnel (1999) and the St. Gotthard tunnel (2001) showed that such fires can develop very high energy release (150-600 MW), involving a dozen or so vehicles. Large scale fire tests were conducted in the Runehamar tunnel in 2003.
The benefit of such a test tunnel will be related to the fact that every research activity conducted in this tunnel will be in full scale. Previous laboratory tests can be evaluated in realistic conditions and environment compared to real expectations.
THE TUNNEL FIRE TEST SITE
The Runehamar test site is located 5 km from the town centre of Åndalsnes, which is a small town with beautiful surroundings in the western part of Norway. It is called the alpine town by the fjord.
Åndalsnes is located 500 km from Oslo and 40 km from Molde. It has a railway link to Oslo and buss link to Molde, which has an airport with flight connection to all major towns in Norway.
. The Runehamar test site has three road tunnels closed down for ordinary traffic, where two can be used for fire testing. The Old Runehamar tunnel has previous been used for fire testing of various tunnel insulation materials.
All tunnels at the site are easy to access by road. They are located about 1 km from road E136. The entrance has a key closed gate entering into a short tunnel, which leads to the site. rd International Conference 'Tunnel Safety and Ventilation' 2006, Graz
THE RUNEHAMAR TEST TUNNEL
In front of the Runehamar tunnel, there is an office building with all the necessary facilities. The entrance to the Runehamar tunnel is only 200m from the short tunnel which can be used for storage, etc.
The Runehamar tunnel is made in hard Gneiss type rock. It is about 1650 m long and the cross section is about 50 m 2 . The tunnel has a small slope (1%-3%) downwards (going west) and a slight curve going north. A minimum fixed ventilation is installed. The tunnel is constructed in the early sixties.
The site of the tunnel, length and shaping make the Runehamar Tunnel ideal as a tunnel for research and development of tunnel safety technology.
The benefit of such a test tunnel will be related to the fact that every research activity conducted in this tunnel will be in full scale. Previous laboratory tests can be evaluated in realistic conditions and environment compared to real life: Total four large scale tests with different semi-trailer fire loads where carried out. The worlds highest peak heat release rate ever measured in a tunnel fire test was registered. It was higher than 200 MW and the gas temperatures in the vicinity of the fire were registered above 1350 o C. The purpose of the fire tests was to measure the rate of growth of various types of semi-trailer cargoes and to investigate the heat exposure to the tunnel linings. The purpose was also to obtain information to assist a new approach to fighting fires in tunnels. The information will be used to develop design scenarios for road tunnels and guidelines for protection of such tunnels. Variation of loads is infinite, but we shall attempt to restrict the number to those most commonly encountered. This is equipment and technology aiming to take care of and improve the tunnel safety for the benefit to the users. And the technology itself is very often well proven. But the key questions will always be:
• Will the same technology function in a tunnel environment?
• And is the reliability sufficient in the same environment?
It is normal procedure to verify technically demands for such equipments in laboratory tests, both small and large scale. But it is still laboratory tests and the documentation can only verify the specific technical demands in a controllable stable environment.
That does not mean, however, that the same technology / equipment automatically will function in the same way in the real life tunnel environment which is very different from controllable laboratory environment. The tunnel geometry, environmental conditions, air
